Gas chromatographic-mass spectrometric analysis of sulfur mustard-plasma protein adducts: validation and use in a rat inhalation model.
Sulfur mustard (HD) is an alkylating agent that reacts rapidly with macromolecular targets resulting in the formation of stable adducts providing depots for markers of exposure. The purpose of this study was to validate an analytical procedure for detection of HD-plasma protein adducts and to establish the utility of the method in an HD rat inhalation study. Calibration curves were prepared in human and rat plasma at six levels of HD (12.5 to 400 nM). Correlation coefficients for the mean data were 0.9987 for human and 0.9992 for rat plasma. The percent coefficient of variation (%CV) derived from the mean concentration data ranged from 0.53 to 14.1% in human (n = 5) and 0.57 to 10.63% in rat (n = 6) plasma. Intraday and interday precision and accuracy studies were conducted at three concentration levels (25, 150, 300 nM) to represent low, medium, and high concentrations of HD relative to those employed in the calibration curve. Precision and accuracy were assessed by determining %CV and % error, respectively. For intra- and interday studies, the %CVs and absolute % errors were less than 15%. The limits of quantitation were 20.88 nM for human and 16.73 nM for rat plasma. In animal studies, rats received nebulized HD at six doses. The data indicate a dose-dependent relationship between maximal plasma concentrations and dose administered (R(2) = 0.9728). Results from this study indicate an accurate, precise, and sensitive method. The method was useful in determining plasma protein adduct formation in a rat inhalation model.